Figure 3 Traces from 24-hour Holter monitor in case 2 showing (a) Mobitz type 1 heart block and (b) 2:1 heart block
only 14% were performed to exclude perforation 2 . The technique is best suited to disorders presenting non-acutely, for example Crohn's disease, neoplasms, radiation enteritis, or tuberculosis 1 . It was chosen in this patient because the presence of free air on plain radiography was thought to be an unreliable indicator after laparotomy and drain insertion, and diagnostic laparotomy would not have been tolerated.
Why was the small-bowel perforation missed in the Gastrogra®n follow-through? The use of barium as a contrast agent is absolutely contraindicated when bowel perforation is suspected 1 . Gastrogra®n was chosen because it is water-soluble 3 . There are no published data to suggest that the choice of contrast agent in¯uences interpretation of single-contrast small-bowel studies. Maglinte, Burney and Miller reviewed 42 small-bowel lesions missed on followthrough examination but were later demonstrated by enteroclysis (small-bowel enema) and at operation 4 . Most of the lesions had been missed because of technical inadequacies with the follow-through, although none of the missed lesions were perforations. Buckwalter and Herbst addressed the means of diagnosis of bowel leak in 791 patients who had undergone gastric bariatric surgery. Of the 19 patients who developed leaks, only 7 were diagnosed by Gastrogra®n swallow, the remainder being identi®ed clinically or by oral dye studies, barium swallow, sinogram or at laparotomy 5 . The authors do not say whether enteroclysis was used in their institution at that time.
Enteroclysis is a reliable, accurate, quick means of imaging the small bowel. It is more invasive than followthrough but the radiation dose is lower 6 . Usually it is performed as an elective procedure on prepared bowel. Whether enteroclysis would have detected the migration of the intraperitoneal drain in our patient is debatable.
Finally, would a sinogram have been a more appropriate initial investigation? Without the information from the radiograph of the drain specimens, we believe that a sinogram would have been contraindicated in these circumstances. There is a risk of delivering contrast agent to the peritoneum, with only a small chance of making the diagnosis.
In this case, radiography of drain contents established the diagnosis of small-bowel perforation without further irradiation or invasive procedures. We have not found any previous report of such a technique. A Caucasian woman aged 60 was referred to the emergency department with a 3-week history of recurrent collapses and loss of consciousness. 11 years previously she had been diagnosed as having Graves' hyperthyroidism with associated ophthalmopathy. There was a long history of psychiatric illness and her adherence to treatment had always been poor. Previously she had been admitted to hospital with severe thyrotoxicosis but she had not attended on two occasions when booked for thyroidectomy. She was taking no medication at the time of the current admission. On examination she had a small diffuse goitre, she was agitated, there was a ®ne tremor, and there were signs of thyroid eye disease with marked bilateral proptosis. Her blood pressure was 140/80 mmHg, but surprisingly her pulse rate was only 40 beats/min and regular. An electrocardiogram (ECG) revealed third-degree (complete) atrioventricular block (Figure 1 ). Thyroid function tests con®rmed thyrotoxicosis with the serum free thyroxine (T 4 ) concentration 124.7 pmol/L (normal range 9± 20 pmol/L) and a suppressed thyrotropin (TSH). Tests of renal and liver function, serum calcium and cardiac enzymes and full blood count were within normal limits. Her chest radiograph was also normal. She was transferred to the coronary care unit for cardiac monitoring. Carbimazole was started at a dose of 40 mg daily and over the next 18 days she became clinically and biochemically euthyroid. She did not, however, revert to sinus rhythm and required insertion of a dual chamber permanent pacemaker; thereafter she had a total thyroidectomy.
Case 2
A woman of 30 reported 6 weeks of sore neck, general malaise, fatigue, weight loss, heat intolerance and night sweats. For the previous 3 days she had noticed a swollen tender thyroid gland. She had a history of malaria and a positive family history of thyroid disease. On examination she was underweight with a body mass index of 18 kg/m 2 . The heart rate was 50 beats per minute and regular, blood pressure was 110/70 mmHg and heart sounds were normal.
The right lobe of the thyroid gland was tender and enlarged. Otherwise no abnormalities were noted on examination. Investigations con®rmed mild hyperthyroidism with a serum free T 4 of 26.5 pmol/L and a suppressed TSH. A full blood count was normal but an erythrocyte sedimentation rate (ESR) of 52 mm/h suggested an underlying in¯ammatory process. Thyroid autoantibodies and viral titres were negative. Subacute (DeQuervain's) thyroiditis was diagnosed. An ECG revealed 2:1 heart block with a ventricular rate of 45 beats per minute (Figure 2 ). An echocardiogram showed no structural abnormality and good left ventricular function. A 24-hour Holter monitor revealed brief runs of asymptomatic Mobitz type 1 (Wenckebach) and 2:1 heart block (Figure 3 ). She was started on prednisolone 20 mg daily for 1 week, the dose being reduced to 10 mg daily for a further 4 weeks as her symptoms disappeared. Four weeks later her ESR had fallen to 13 mm/h and her serum free T 4 was 14.8 pmol/L with serum TSH 0.2 mU/L (normal range 0.4±5.5). The heart block had resolved. On attempting to reduce the dose of her prednisolone further she relapsed into thyrotoxicosis with a subsequent rise in ESR. She experienced several episodes of presyncope with intermittent complete heart block demonstrated by 24-hour Holter monitoring. She continued on steroids for a further year in order to maintain euthyroidism; however, the complete heart block persisted and a dual chamber permanent pacemaker was implanted.
COMMENT
Second or third degree heart block complicating hyperthyroidism is rare, and has most commonly been reported in association with acute in¯ammatory disease, hypercalcaemia, administration of drugs (for example digoxin), or co-existing heart disease 1 .
Patient 1, after being rendered clinically and biochemically euthyroid within 3 weeks, remained in complete heart block. This suggests that her high concentration of thyroid hormone had done irreversible damage to the atrioventricular (AV) node. She had probably been exposed to this high concentration for some time, owing to her poor adherence to treatment. Previous reports have suggested that severe or long-standing disease predisposes to heart attack 2 ; our patient had both.
Patient 2 had complete resolution of heart block once she had been rendered euthyroid by steroid therapy, but reduction of the dose resulted in relapse of her thyrotoxicosis and return of heart block with presyncope. Perhaps a single underlying in¯ammatory process was damaging both thyroid and cardiac tissue.
What could be the mechanism of complete heart block in thyrotoxicosis? Interstitial in¯ammation of the AV node, the His-bundle and its branches in a hyperthyroid patient with P-R prolongation on ECG has been reported 3 . Necropsies in patients with fatal hyperthyroidism have revealed dilated ventricles, myocyte hypertrophy, oedema, interstitial and peri-vascular ®brosis, cellular in®ltration and myocyte necrosis 4 , which could also affect the conducting system within the heart to generate varying and intermittent degrees of heart block. Focal myocarditis affecting the region around the AV node has also been postulated to result in heart block 5 . Repeated in¯ammation of the cardiac conducting system (especially the AV node) could have caused cumulative damage, leading ultimately to complete heart block as in the second case. The ®rst patient had Graves' disease, which is mediated by autoantibodies. Whether microsomal, thyroglobulin or TSH receptor antibodies can directly attack cardiac conducting tissue is unknown. The antinuclear autoantibodies anti-Ro/SSA and anti-La/SSB (which are seen in several connective tissue disorders) can certainly affect cardiac conducting tissue, as demonstrated by heart block in the infants of affected mothers 6 . A direct metabolic effect may also cause conduction disturbances since thyroid hormones directly in¯uence cardiac electrophysiological function.
Recognition that heart block can complicate thyrotoxicosis is important. The association of heart block and thyrotoxicosis, though very unusual, needs to be considered in patients with symptoms suggestive of a bradyarrhythmia. Drugs used to treat the symptoms of thyrotoxicosis, such as b-adrenergic blockers and calcium channel blockers, may at best exacerbate symptoms and at worst be life-threatening in these patients.
